Introduction
A multigene phylogenetic analysis of species assigned to the ascosporic yeast genera Stephanoascus, Trichomonascus, Wickerhamiella and Zygoascus demonstrated that Wickerhamiella and Zygoascus represent phylogenetically circumscribed genera, but that Stephanoascus is polyphyletic. The analysis showed that two of the Stephanoascus species, St. ciferrii and St. farinosus, were members of the Trichomonascus clade, and that the remaining species of the genus, St. smithiae, was a member of a sister clade composed of anamorphic species assigned to Candida. Stephanoascus ciferrii and St. farinosus were reassigned to Trichomonascus, which has taxonomic priority over Stephanoascus (Kurtzman & Robnett, 2007) , but because St. ciferrii represented the type species of Stephanoascus, the genus was no longer valid. Consequently, the genus Sugiyamaella was proposed as the teleomorphic genus for the sister clade, with Su. smithiae as the type species.
In the course of the multigene analysis, 11 new species were detected that are members of the Sugiyamaella clade. Three of these species form ascospores and are proposed as new species of the genus Sugiyamaella, whereas the remaining eight species do not form ascospores and are proposed as new species of the anamorphic genus Candida.
Materials and methods

Organisms and physiologic characterization
Strains of the proposed new species and reference taxa are given in Table 1 along with GenBank accession numbers for the genes sequenced. The strains are maintained in the Agricultural Research Service Culture Collection (NRRL), National Center for Agricultural Utilization Research, Peoria, Illinois, USA. Proposed new taxa with YB-prefix strain accession numbers were isolated by L.J. Wickerham during 1949 Wickerham during -1956 , with many of the samples being received from staff of the US Forest Service. The media used in this study included 5% malt extract (5% ME), yeast-malt-peptoneglucose (YM), restricted growth (RG) and McClary's acetate agars. The composition of these media, as well as the methods and composition of media for fermentation and assimilation tests, have been described previously (Yarrow, 1998) . Ingredients for the agar media, as well as the Yeast Kurtzman & Robnett (1998 , 2007 . Both strands of the DNAs analyzed were sequenced with the ABI BigDye Terminator Cycle Sequencing kit (Applied Biosystems) using either an ABI 3100 or an ABI 3730 automated DNA sequencer according to the manufacturer's instructions. For phylogenetic analysis, sequences were visually aligned and regions of uncertain alignment were removed. Estimates of phylogenetic relatedness among species were determined using the maximum parsimony and neighbor-joining programs of PAUP Ã 4.063a (Swofford, 1998) . Bootstrap support for phylogenetic trees was determined from 1000 replications.
Results and discussion
Maximum parsimony analysis of concatenated nucleotide sequences from the nearly entire LSU rRNA gene, mitochondrial SSU rRNA gene and cytochrome oxidase II gene demonstrated that the 11 proposed new species are genetically isolated from each other as well as from previously described species in the Sugiyamaella clade (Fig. 1 ). Results were the same when the dataset was analyzed by neighborjoining with the Kimura two-parameter correction. Several of the proposed new species are closely related to one another, and their genetic separation was further examined by ITS sequence analysis as discussed with each of the species descriptions. Nucleotide differences between reference strains and closely related species are given in Table 2 .
Latin diagnosis of Sugiyamaella americana Kurtzman sp. nov.
In agaro malti post dies 3 ad 25 1C, cellulae vegetativae globosae (2.5-6.0 mm) aut ellipsoideae (2.5-4.0 Â 3.5-8.0 mm), singulae et binae. In agaro morphologico post dies 7 ad 25 1C, incrementum fuscum pallidum, hebes vel nitens et butyrosum; margo glabra vel undulata. Pseudohyphae et hyphae verae fiunt. Species heterothallica. Asci exoriens e hyphis cum 1 ascospora ellipsoidea, non liberata. Glucosum et trehalosum (infirme, variabile) fermentantur. Sucrosum, raffinosum, galactosum, lactosum et maltosum non fermentantur. Assimilantur glucosum, galactosum, trehalosum, cellobiosum, salicinum, L-sorbosum, D-xylosum,
Non assimilantur inulinum, sucrosum, raffinosum, melibiosum, lactosum, maltosum, melezitosum, methyl-a-D-glucosidum, amylum solubile, L-rhamnosum, methanolum, galactitolum, inositolum, acidum citricum, hexadecanum, potassii nitras et saccharatum. Amylum non formatur. Vitamina externa ad crescentiam necessaria sunt. Gelatinum non liquescit; esteres non fiunt; pellicula non fiunt. Crescit in medio 100 mg mL À1 cycloheximido addito; non in medio 10% sodii chloridium/5% glucosum. Augmentum fiunt in temperatura 37 1C. Species nova a speciebus aliis sequentibus nucleotiditis nucleus submonas largus rRNA gene, mitochondrial submonas parvus rRNA gene et COXII gene 
Asexual growth
After 3 days of growth on 5% ME agar at 25 1C, yeast cells are spherical, 2.5-6.0 mm, to ellipsoidal, 2.5-4.0 Â 3.5-8.0 mm, form by multilateral budding, and occur singly or in pairs (Fig. 2a) . Growth on 5% ME agar is tannish-white, dull or glistening, butyrous, and with a mycelial fringe. Growth under the coverglass of a Dalmau plate culture on yeast morphology agar, after 7 days at 25 1C, showed abundant pseudohyphae with blastoconidia (Fig. 2b) . True hyphae were infrequent under the coverglass, but quite common on 5% ME agar, where they produced blastoconidia on short denticles (Fig. 2c) or on rachis-like hyphal tips. Aerobic growth on morphology agar is tannish-white, smooth, glistening, butyrous, and with an entire to irregularly lobed margin.
Ascosporic state
Cultures of individual strains grown on YM, 5% ME, RG and McClary's acetate agar media incubated at 15 and 25 1C produced no ascospores after 10 weeks. However, when NRRL YB-2067 and NRRL YB-4197 were mixed on YM agar incubated at 25 1C, ascosporulation began after 7-10 days, primarily in the mycelial margin of the culture. Asci are persistent and produce a single ellipsoidal ascospore with a concave lower surface ( Fig. 2d and e) . Ascosporulation was seldom seen at 15 1C, or on 5% ME, RG and McClary's acetate agar media.
Fermentation, assimilation and other growth tests
Reactions on fermentation, assimilation and other diagnostic tests are given in Table 3 . Pellicles were not formed on stationary liquid media.
Type strain NRRL YB-2067 (CBS 10352), mating type a, is the designated type strain, and NRRL YB-4197 (CBS 10353), mating type a, is the isotype strain (Table 1 ). Both are preserved as lyophilized preparations in the Agricultural Research Service Culture Collection (NRRL), Peoria, IL, USA.
Etymology
The species name americana signifies that known strains of this species were isolated in the USA, in contrast to the other species of the genus that were isolated from different continents.
Latin diagnosis of Sugiyamaella chiloensis Kurtzman sp. nov.
In agaro malti post dies 3 ad 25 1C, cellulae vegetativae globosae (2.0-5.0 mm) aut elongatae (1.4-3.0 Â 2.5-10.0 mm), singulae et binae. In agaro morphologico post dies 7 ad 25 1C, incrementum fuscum pallidum et hebes; margo glabra vel undulata. Pseudohyphae et hyphae verae fiunt. Species heterothallica. Asci exoriens e hyphis cum 1 ascospora bacilliformis, non liberata. Saccharas non fermentantur. Assimilantur glucosum, sucrosum, raffinosum, melibiosum, galactosum, 
Asexual growth
After 3 days of growth on 5% ME agar at 25 1C, yeast cells are spherical, 2.0-5.0 mm, to elongate, 1.4-3.0 Â 2.5-10.0 mm, some tapered with blunt ends, form by multilateral budding, and occur singly or in pairs ( Fig. 2f ). Growth on 5% ME agar is tannish-white, dull, and butyrous to mycelial. Growth under the coverglass of a Dalmau plate culture on yeast morphology agar, after 7 days at 25 1C, showed moderately branched pseudohyphae with blastoconidia ( Fig. 2g ). In contrast, true hyphae formed abundantly on 5% ME agar, often after 3 days (Fig. 2f ). Hyphal cells, as well as individual yeast cells, may form blastoconidia on short denticles. Aerobic growth on morphology agar is butyrous, tannish-white, and dull, with a smooth surface and a central depression. Colony margins are entire to infrequently lobed.
Ascosporic state
Individual strains grown on YM, 5% ME and RG agar media incubated at 15 1C and 25 1C produced no ascospores after 8 weeks. When strains were paired in all possible combinations, several pairs formed ascospores on 5% ME agar at 15 1C after 4-5 weeks (Table 1) . Ascospore formation was not detected at 25 1C, or on YM and RG agar media. Ascosporulation was poor for all pairings, but NRRL Y-17646 Â NRRL Y-27101 produced the greatest number of ascospores. Asci, which are persistent, are borne on hyphal tips and have a small beak-like protuberance. A single bacilliform ascospore is produced in each ascus (Fig. 2h) . One of the strains, NRRL Y-27087, failed to show a mating response or to form ascospores.
Fermentation, assimilation and other growth tests
Reactions on fermentation, assimilation and other diagnostic tests are given in Table 3 . Thin pellicles were formed on stationary liquid media by some strains. 
Etymology
The species name chiloensis refers to the country of Chile, the geographic source of the strains examined.
Anamorphic state
The four strains of Su. chiloensis examined in this study were originally described as the anamorphic species Candida bertae and its variety chiloensis. NRRL Y-17643 is the type strain of Ca. bertae var. bertae, and NRRL Y-17646 is the type strain of Ca. bertae var. chiloensis . The type strain of Ca. bertae var. chiloensis was selected as the type strain of Su. chiloensis because it was a member of the more fertile mating pair. However, the molecular comparisons provide no evidence for maintaining the varieties bertae and chiloensis, and Ca. bertae is regarded as the anamorphic state of Su. chiloensis.
Latin diagnosis of Sugiyamaella japonica Kurtzman sp. nov.
In agaro malti post dies 3 ad 25 1C, cellulae vegetativae globosae (2.0-7.1 mm) aut elongate (2.0-2.5 Â 5.0-10.0 mm), singulae et binae. In agaro morphologico post dies 7 ad 25 1C, incrementum fuscum pallidum, nitens et butryrosum; margo glabra. Pseudohyphae et hyphae verae fiunt. Species heterothallica. Asci exoriens e hyphis cum ascospora ellipsoideae, non liberata. Glucosum, galactosum et trehalosum fermentantur. Sucrosum, raffinosum, lactosum et maltosum non fermentantur. Assimilantur glucosum, galactosum, lactosum (variabile), 
Asexual growth
After 3 days of growth on 5% ME agar at 25 1C, yeast cells are spherical, 2.0-7.1 mm, to elongate, 2.0-2.5 Â 5.0-10.0 mm, form by multilateral budding, and occur singly or in pairs (Fig. 2i) . Growth on 5% ME agar is tannishwhite, glistening, and butyrous. Growth under the coverglass of a Dalmau plate culture on yeast morphology agar, after 7 days at 25 1C, showed abundant pseudohyphae with blastoconidia ( Fig. 2j ), but no true hyphae. However, true hyphae were abundant on 5% ME agar after 3 days at 25 1C.
Aerobic growth is tannish-white, smooth, glistening, butyrous, and with an entire margin. Blastoconidia often form on short denticles on the hyphal cells.
Ascosporic state
Cultures of the five known strains were grown on YM, 5% ME and RG agar media at 15 and 25 1C. Only NRRL YB-2788 formed ascospores, with ascosporulation being greatest on 5% ME agar at 15 1C after 4 weeks. Pairing of the four nonascosporogenous strains in all possible combinations demonstrated that they represented mating types (Table 1 ). The most fertile pair was NRRL YB-2764 Â NRRL YB-2799. Ascosporulation, as demonstrated from cultures of NRRL YB-2788, began with the formation of a thin-walled ascus that soon developed a small apical cap cell (Fig. 2k) . As asci matured, the walls became quite thickened and refractile (Fig. 2l) . Ascus walls then became less thick, and a single ellipsoidal ascospore formed (Fig. 2m) . Ascospores have a lower concave surface, much like the ascospores of Su. americana (Fig. 2e) . However, asci of Su. americana do not have an apical cap cell. As with Su. americana, asci of Su. japonica are persistent.
Fermentation, assimilation and other growth tests
Reactions on fermentation, assimilation and other diagnostic tests are given in Table 3 . Pellicles were not formed on stationary liquid media. 
Etymology
The species name japonica was chosen because all currently known isolates are from Japan. 
Asexual growth
After 3 days of growth on 5% ME agar at 25 1C, yeast cells are spherical, 1.8-4.0 mm, to elongate, 1.8-4.0 Â 2.3-7.0 mm, to occasionally triangular, form by multilateral budding, and occur singly or in pairs (Fig. 3a) . Growth on 5% ME agar is tannish-white, glistening and butyrous. Growth under the coverglass of a Dalmau plate culture on yeast morphology agar, after 7 days at 25 1C, showed pseudohyphae with blastoconidia (Fig. 3b) . Aerobic growth is tannish-white, semiglistening, butyrous, and with an entire margin. Infrequent true hyphae were detected on 5% ME agar, but not on the other media used.
Ascosporic state
Cultures grown on YM, 5% ME and RG agar media incubated at 15 and 25 1C produced no ascospores after 6 weeks, or in pairings of NRRL YB-1835 with NRRL YB-2050. Because of its close relatedness to Ca. boreocaroliniensis (Table 2) , Ca. floridensis NRRL YB-3827 was also paired with the preceding two strains, but there was no conjugation or ascospore formation.
Fermentation, assimilation and other growth tests
Type strain
NRRL YB-1835 (CBS 10344) is the designated type strain and is preserved as a lyophilized preparation in the Agricultural Research Service Culture Collection (NRRL), Peoria, IL, USA (Table 1) .
Etymology
The species name boreocaroliniensis denotes the state of North Carolina, USA, the source of the sample giving the type strain.
Latin diagnosis of Candida floridensis Kurtzman sp. nov.
In agaro malti post dies 3 ad 25 1C, cellulae vegetativae globosae (2.5-5.0 mm) aut ellipsoideae (1.8-4.0 Â 2.4-5.5 mm), singulae et binae. In agaro morphologico post dies 7 ad 25 1C, incrementum fuscum pallidum, nitens et butyrosum; margo glabra. Pseudohyphae fiunt; hyphae verae non fiunt. Ascosporae non fiunt. Saccharas non fermentantur. Assimilantur glucosum, sucrosum, raffinosum, melibiosum, galactosum, lactosum (variabile), trehalosum, maltosum, melezitosum, methyl-a-D-glucosidum, cellobiosum, salicinum, L-sorbosum, D-xylosum, L-arabinosum, D-arabinosum (variabile), ethanolum, glycerolum 
Asexual growth
After 3 days of growth on 5% ME agar at 25 1C, yeast cells are spherical, 2.5-5.0 mm, to ellipsoidal, 1.8-4.0 Â 2.4-5.5 mm, form by multilateral budding, and occur singly or in pairs (Fig. 3c) . Growth is tannish-white, semiglistening, and butyrous. Growth under the coverglass of a Dalmau plate culture on yeast morphology agar, after 7 days at 25 1C, showed no true hyphae and only infrequent pseudohyphae (Fig. 3d) . Aerobic growth is white, glistening, and butyrous, with entire margins.
Ascosporic state
Cultures grown on YM, 5% ME and RG agar media incubated at 15 and 25 1C produced no ascospores after 6 weeks.
Fermentation, assimilation and other growth tests
Reactions on fermentation, assimilation and other diagnostic tests are given in Table 3 . Thin, climbing films were formed on stationary liquid media, but pellicles were absent.
Type strain NRRL YB-3827 (CBS 10350) is the designated type strain and is preserved as a lyophilized preparation in the Agricultural Research Service Culture Collection (NRRL), Peoria, IL, USA (Table 1) .
Etymology
The species name floridensis denotes the location of the habitat for the type strain, Gainesville, Florida, USA.
Latin diagnosis of Candida grinbergsii sp. nov.
In agaro malti post dies 3 ad 25 1C, cellulae vegetativae globosae (3.0-5.5 mm) aut ellipsoideae (1.5-4.0 Â 2.5-8.0 mm), singulae et binae. 
Asexual growth
After 3 days of growth on 5% ME agar at 25 1C, yeast cells are spherical, 3.0-5.5 mm, to ellipsoidal, 1.5-4.0 Â 2.5-8.0 mm, form by multilateral budding, and occur singly or in pairs (Fig. 3e) . Growth on 5% ME agar is tannishwhite, dull, and butyrous. Growth under the coverglass of a Dalmau plate culture on yeast morphology agar, after 7 days at 25 1C, showed a few pseudohyphae (Fig. 3f ), but no true hyphae. However, infrequent true hyphae were detected in 3-day 5% ME agar cultures. Aerobic growth on morphology agar is tannish-white, smooth, dull or glistening, and butyrous.
Ascosporic state
Cultures grown on YM, 5% ME and RG agar media incubated at 15 and 25 1C produced no ascospores after 6 weeks, and nor were ascospores produced in pairings of NRRL Y-27115 and NRRL Y-27117 under these same conditions.
Fermentation, assimilation and other growth tests
Reactions on fermentation, assimilation and other diagnostic tests are given in Table 3 . Pellicles were formed on stationary liquid media by NRRL Y-27115, but not by NRRL Y-27117.
Type strain
NRRL Y-27117 (CBS 5924) is the designated type strain and is preserved as a lyophilized preparation in the Agricultural
Research Service Culture Collection (NRRL), Peoria, IL, USA (Table 1) .
Etymology
The species name grinbergsii is in honor of J. Grinbergs, who isolated the strains of this new species.
Latin diagnosis of Candida lignohabitans Kurtzman sp. nov.
In agaro malti post dies 3 ad 25 1C, cellulae vegetativae globosae (2.0-6.0 mm) aut ellipsoideae (1.8-2.7 Â 4.0-9.3 mm), singulae et binae. 
Asexual growth
After 3 days of growth on 5% ME agar at 25 1C, yeast cells are spherical, 2.0-6.0 mm, to ellipsoidal, 1.8-2.7 Â 4.0-9.3 mm, form by multilateral budding, and occur singly or in pairs (Fig. 3g) . Growth on 5% ME agar is tannishwhite, dull or glistening, butyrous, and with a mycelial fringe. Growth under the coverglass of a Dalmau plate culture on yeast morphology agar, after 7 days at 25 1C, showed pseudohyphae, some producing blastoconidia on denticles (Fig. 3h) . Aerobic growth is tannish-white, dull or glistening, butyrous, and with an irregular margin bordered by a thin mycelial fringe. Although true hyphae were not observed on morphology agar, they developed in 5% ME agar cultures after 7-10 days and formed blastoconidia on denticles.
Ascosporic state
Cultures grown on YM, 5% ME, RG and McClary's acetate agar media incubated at 15 and 25 1C produced no ascospores after 6 weeks. Pairings of NRRL YB-1473 and YB-2070 on the preceding media gave neither conjugations nor ascospores.
Fermentation, assimilation and other growth tests
Reactions on fermentation, assimilation and other diagnostic tests are given in Table 4 . Pellicles were not formed on stationary liquid media.
Type strain NRRL YB-1473 (CBS 10342) is the designated type strain and is preserved as a lyophilized preparation in the 
Agricultural Research Service Culture Collection (NRRL), Peoria, IL, USA (Table 1) .
Etymology
The species name lignohabitans denotes the type strain of this species as being from wood, i.e. a decayed tree log.
Latin diagnosis of Candida marilandica Kurtzman sp. nov.
In agaro malti post dies 3 ad 25 1C, cellulae vegetativae globosae (2.0-4.0 mm) aut elongatae (1.8-2.2 Â 3.0-7.0 mm), singulae et binae. In agaro morphologico post dies 7 ad 25 1C, incrementum fuscum pallidum, hebes et butyrosum; margo serrata. Pseudohyphae et hyphae verae fiunt. Ascosporae non fiunt. Saccharas non fermentantur. Assimilantur glucosum, sucrosum, raffinosum, melibiosum, galactosum, trehalosum, maltosum, melezitosum, methyl
Non assimilantur inulinum, lactosum, amylum solubile, L-rhamnosum, methanolum, glycerolum, galactitolum, DL-acidum lacticum, acidum succinicum, acidum citricum et sacchartum. Amylum non formatur. Vitamina externa ad crescentiam necessaria non sunt (infirme). Gelatinum non liquescit; esteres non fiunt; pellicula non fiunt. Crescit in medio 100 mg mL À1 cycloheximido addito, et in medio 10% sodii chloridium/5% glucosum. Augmentum fiunt in temperatura 37 1C. Species nova a speciebus aliis sequentibus nucleotiditis nucleus submonas largus rRNA gene, ITS1-5.8S-ITS2 rRNA genes, mitochondrial submonas parvus rRNA gene et COXII gene distinguenda. Typus: NRRL YB-1847 (CBS 10346) designat stirpem typicam. Isolata a dejectus coleopterorum in Pinus sp., Towson, Maryland, USA. Depositata in Collectione Culturarum ARS (NRRL), Peoria, Illinois, USA.
Description of Candida marilandica Kurtzman sp. nov.
Asexual growth
After 3 days of growth on 5% ME agar at 25 1C, yeast cells are spherical, 2.0-4.0 mm, to elongate, 1.8-2.2 Â 3.0-7.0 mm, form by multilateral budding, and occur singly or in pairs (Fig. 3i) . Additionally, some cells are tapered and others form a sterigma-like outgrowth that produces blastoconidia. Growth on 5% ME agar is tannish-white, dull or glistening, and butyrous. Growth under the coverglass of a Dalmau plate culture on yeast morphology agar, after 7 days at 25 1C, showed pseudohyphae with blastoconidia. Aerobic growth is tannish-white, dull or glistening, butyrous, and with a finely serrated margin. True hyphae are formed on various media after several weeks, and often have a spherical, inflated terminal cell that produces buds. Blastoconidia may form on short denticles on the hyphal cells (Fig. 3j) .
Ascosporic state
Cultures of the two known strains of this species, NRRL YB-1847 and NRRL YB-2020, were grown on YM, 5% ME, RG and McClary's acetate agar media incubated at 15 1C and 25 1C, but produced no ascospores after 2 months, and nor were ascospores produced when these two strains were paired and incubated on the preceding media.
Fermentation, assimilation and other growth tests
Type strain NRRL YB-1847 (CBS 10346) is the designated type strain and is preserved as a lyophilized preparation in the Agricultural Research Service Culture Collection (NRRL), Peoria, IL, USA (Table 1) .
Etymology
The species name marilandica denotes that the type strain was isolated from material collected in the state of Maryland, USA.
Latin diagnosis of Candida marionensis Kurtzman sp. nov.
In agaro malti post dies 3 ad 25 1C, cellulae vegetativae globosae (2.5-6.0 mm), elongatae (1.8-2.8 Â 4.0-11.5 mm) aut triangularae, singulae et binae. 
Asexual growth
After 3 days of growth on 5% ME agar at 25 1C, yeast cells are spherical, 2.5-6.0 mm, to elongate, 1.8-2.8 Â 4.0-11.5 mm. There are also numerous triangular cells, some of which form blastoconidia on denticles. Budding is multilateral, and cells occur singly or in pairs (Fig. 3k) . Growth on 5% ME agar is tannish-white, dull, and mycelial. Growth under the coverglass of a Dalmau plate culture on yeast morphology agar, after 7 days at 25 1C, showed pseudohyphae as well as true hyphae (Fig. 3l) . Aerobic growth is tannish-white, dull, wrinkled, butyrous, and with an irregularly lobed margin. Hyphae on various media often show a spherical, inflated terminal cell that may produce buds (Fig. 3m) .
Ascosporic state
Cultures grown on YM, 5% ME, RG and McClary's acetate agar media incubated at 15 and 25 1C produced no ascospores after 2 months. Because Ca. marionensis (NRRL YB-1336) and Ca. lignohabitans (NRRL YB-1473 and NRRL YB-2070) are closely related, strains of the two species were paired on the preceding media, but there was no conjugation or ascospore formation.
Fermentation, assimilation and other growth tests
Type strain
NRRL YB-1336 (CBS 10341) is the designated type strain and is preserved as a lyophilized preparation in the Agricultural Research Service Culture Collection (NRRL), Peoria, IL, USA (Table 1) .
Etymology
The species name marionensis is from the city of Marion, Illinois, USA, near where the type strain was collected.
Latin diagnosis of Candida neomexicana Kurtzman sp. nov.
In agaro malti post dies 3 ad 25 1C, cellulae vegetativae globosae (3.2-4.5 mm) aut elongatae (1.5-3.0 Â 2.5-7.5 mm), singulae et binae. 
Asexual growth
After 3 days of growth on 5% ME agar at 25 1C, yeast cells are spherical, 3.2-4.5 mm, to elongate, 1.5-3.0 Â 2.5-7.5 mm, form by multilateral budding, and occur singly or in pairs (Fig. 3n) . Growth on 5% ME agar is tannish-white, glistening, butyrous, and with a narrow mycelial fringe. Growth under the coverglass of a Dalmau plate culture on yeast morphology agar, after 7 days at 25 1C, showed pseudohyphae, some of which formed denticulate cells giving rise to blastoconidia. Aerobic growth is tannish-white, semiglistening, butyrous, and with an entire margin. True hyphae formed on various media after a few weeks and often developed denticulate cells that produced blastoconidia. The hyphae may separate at septa (Fig. 3o) .
Ascosporic state
Cultures grown on YM, 5% ME, RG and McClary's acetate agar media incubated at 15 and 25 1C produced no ascospores after 3 months.
Fermentation, assimilation and other growth tests
Type strain NRRL YB-2450 (CBS 10349) is the designated type strain and is preserved as a lyophilized preparation in the Agricultural Research Service Culture Collection (NRRL), Peoria, IL, USA (Table 1) .
Etymology
The species name neomexicana denotes that the type strain was isolated from material collected in the state of New Mexico, USA.
Latin diagnosis of Candida pinicola Kurtzman sp. nov.
In agaro malti post dies 3 ad 25 1C, cellulae vegetativae globosae (3.2-6.0 mm) aut elongatae (2.0-2.4 Â 6.5-8.0 mm), singulae et binae. 
Asexual growth
After 3 days of growth on 5% ME agar at 25 1C, yeast cells are spherical, 3.2-6.0 mm, to elongate, 2.0-2.4 Â 6.5-8.0 mm, form by multilateral budding, and occur singly or in pairs (Fig. 3p) . Growth on 5% ME agar is tannish-white, dull or glistening, butyrous, and with a narrow mycelial fringe. Growth under the coverglass of a Dalmau plate culture on yeast morphology agar, after 7 days at 25 1C, showed pseudohyphae with blastoconidia but no true hyphae (Fig.  3q) . Aerobic growth is white, glistening, butyrous, and with an irregularly lobed margin. True hyphae were abundant on 5% ME and RG agars after a week or longer (Fig. 3r) .
Ascosporic state
Cultures grown on YM, 5% ME, RG and McClary's acetate agar media incubated at 15 and 25 1C produced no ascospores after 2 months. NRRL YB-2263, the type strain, was paired with NRRL Y-27115 and NRRL Y-27117, strains of the closely related Ca. grinbergsii (Table 2) , but there was neither conjugation nor ascosporulation.
Fermentation, assimilation and other growth tests
Type strain
NRRL YB-2263 (CBS 10348) is the designated type strain and is preserved as a lyophilized preparation in the Agricultural Research Service Culture Collection (NRRL), Peoria, IL, USA (Table 1) .
Etymology
The species name pinicola indicates the isolation of this species from a lodgepole pine (Pinus contorta) that was growing near Reno, Nevada, USA.
Multigene sequence divergence and species boundaries
The sequence divergence in D1/D2 of the LSU of the rRNA gene has proven quite useful for identification of individual yeast species. On the basis of the analysis of Kurtzman & Robnett (1998) , strains differing by 1% or more nucleotide substitutions are highly likely to be separate species, and strains differing by no more than three nucleotides in this c. 600-nucleotide sequence are often conspecific. However, some exceptions to these predictions have been found, and may be attributed to differing rates of nucleotide substitution among the various yeast clades, as well as the occurrence of hybrids and perhaps other recombinational events. For example, the three varieties (or sister species) of Ca. shehatae showed 50% nuclear DNA relatedness, but only 0-1 nucleotide substitutions in D2 (Kurtzman, 1990) . Similarly, Pichia guilliermondii and Ca. carpophila showed 50% nuclear DNA relatedness and also differ from each other by just one nucleotide substitution in D1/D2 (Vaughan-Martini et al., 2005) . In contrast, strains of Clavispora lusitaniae were shown to differ from one another by as many as 32 nucleotides in the D1/D2 sequence (Lachance et al., 2003) . In view of these disparities, additional gene sequence comparisons were used to assess whether the species pairs Ca. lignohabitans/Ca. marionensis and Ca. boreocaroliniensis/Ca. floridensis actually represent separate species, because members of each pair differ from one another by just three D1/D2 nucleotide substitutions. A comparison of sequence divergence in the ITS, the mitochondrial SSU and the cytochrome oxidase II gene showed that these genes are also divergent between members of the preceding species pairs (Table 2) , thus supporting the proposal that they represent separate species. For comparison, strains of Su. chiloensis, Su. smithiae, Ca. novakii and the other multistrain species described showed little or no divergence in these three genes as well as in D1/D2. On the basis of two D1/D2 nucleotide differences, Ca. castrensis and Ca. paludigena were predicted to be conspecific (Kurtzman & Robnett, 1998) . With the analysis of three additional genes (Table 2) , it now appears that they represent separate, but closely related, species. An interesting observation from these multigene comparisons is that, in contrast to D1/D2 and cytochrome oxidase II, the ITS and mitochondrial SSU show a high frequency of indels (Table 2) .
Separation of species from phenotype
With the description of the proposed new taxa in the present work, the Sugiyamaella clade now consists of 16 species, four with known ascosporic states, and 12 anamorphs assigned to the genus Candida. Because the four ascosporogenous species of Sugiyamaella are heterothallic, it appears likely that the anamorphic species of this clade represent mating types of heterothallic species. Despite the close relatedness of some of the species, all 16 can be separated by reactions on standard growth and fermentation tests, as illustrated in the following key. Data for the key are from the present study and from Meyer et al. (1998 ), Smith & de Hoog (1998 ), and Smith et al. (1976 .
Physiologic key to species of the Sugiyamaella clade
